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The purpose of this report is to describe very briefly 
new program of catch assessment surveys (CAS) in Lake Victoria. 
The CAS less than a year old, is a joint venture of EAFF 
and the Fisheries Departments of the partner states, with 
assistance from Statistician. The program arose 
to establish and statistically sound system of data 
collection in the Lake Victoria fisheries, has topic of 
discussion at past of the Fisheries Technical 
In accordance with work plans of the Phase I FAO/UNDP 
Lake Victoria Fisheries Research Project, Dr. 
FAO Fishery Statistician to EAFFRO in October, 1971, to 
design and organize the CAS. The program advanced rapidly, and 
in November Dr. conducted a three-week training course 
for CAS supervisors and field recorders in Kisumu, attended by 
participants from the three partners states. Once the 
course was completed, survey teams were in each country 
in January and 1972 the first period of data collection 
for the CAS began. Progress during the first has been very 
encouragingo At the present time data collected during the first 
survey period being analyzed and summarized by EAFFRO and 
provisional reports are being prepared for delivery to the 
Fisheries Departments. 
The CAS in Lake Victoria is on simple and thoroughly­
proven concepts of efficient sample survey design. Bazigos 
is truly expert in his work, and has demonstrated the practicality 
of his in other lakes. One advantage of 
using his methods is that for the first time it will be possible 
to direct comparisons of fish production statistics from 
different African lakes. 
Another strength of the survey system as established 
in Lake Victoria is that the basic design can be used to accomplish 
a variety of survey objectives. 
Sociological and economic surveys in the Lake Victoria 
fisheries are being conducted using the same basic design, and 
in. fact the aerial survey and coverage check surveys on which 
the CAS is were carried out by Dr. Butcher in the initial 
phases of his sociological studies. 
In the rest of this the design and operation 
of the CAS will discussed in general and finally 
examples of produced by the surveys will be presented 0 
1/ Prepared for the meeting of the Fisheries Technical 
- Tanga, August 1972 
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DESIGN OF THE CAS: 
Sampling ­
The first step in the design of the CAS is the selection of 
the basic sampling units the construction of list of these 
which we· the sampling In the CAS the 
sampling unit is the fishing economic which consists 
usually of fishing its crew and their fishing gearo 
It is this unit on which observations concerning survey 
~ such as number of crew members, number of 
catch in a day's and so ono 
In the Lake Victoria fisheries there is no handy complete 
list of the so the and structure of the 
must be estimatedo This is accomplished in two phaseso 
an survey is conducted around lake shore and 
the islandso All canoes either on land or in the 
are counted and their position marked on a 
check survey is conducted from watero The shoreline is divided 
20 and number of these 
selected for complete coverageo In the coverage check survey 
all canoes are and put in categories depending on whether 
they used for out of etc. 
comparison of the exact information gathered from the selected 
of shoreline with the corresponding aerial survey data 
provides us with correction factors and estimates of the errors 
associated with the aerial survey. It is therefore possible to 
obtain fairly accurate estimates of number of active fishing 
canoes and their distribution around the lake shoreo 
Stratification ­
Suppose we have done an aerial survey coveraee check 
survey and an frame list of fishing Our 
objective to estimate certain such as the 
total landings by these fishing canoes during the yearo To 
this, we could select random sample of from our 
list and observe the of each selected canoe over short 
fixed time period, spreading the observations out over the yearo 
Then we could calculate the average per per 
multiply this by of the total number of canoes 
finally by 365. 
is with this approach? really, but 
there are much better ways to proceedo First of 
will not be very because there will be great 
in landings among the selected canoes. This is so because one 
be a motorized canoe observed in in one another 
will be a non-motorized dugout canoe observed in August in 
widely different and so on.
The estimate of total landings may be made much more 
precise and additional information be gained at the same 
time if we use the technique called Before drawing 
sample of canoes for we break the list 
into sections or strata in such a way within each stratum 
the characteristic of such as per canoe per does 
not vary much. At the same time the should be so 
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differences between stratao When the 
total is stratified in this very 
can be selected within each stratumo The result will be 
independent of survey characteristics are 
for These be to 
for the complete frame and the resulting estimates will be 
much more even though the sample size 
no 
used extensively in the design of the 
Lake A diagram showing the different is given 
in Figure 10 total divided into three 
corresponding to the three countrieso This done for 
administrative reasons - obviously we for 
each countryo within each country further sub-division 
made into limnological zones (LZ's). The boundaries 
of these were selected by Goerge EAFFRO 
on the basis of his extensive studies. limnological 
characteristics arc presumed to differ from zone to zone but to 
fairly uniform within each zonco The of this stratification 
is of course that differences in limnological characteristics will 
in differences in basic aquatic productivity and in fish 
catch rates, species and so on. 
The next level of stratification is division of the 
within limnological into three depending 
on the fishing in which the is located. 
Within each limnological zone, canoes of the 
sampling frame) clustered into fishing which vary in size 
from just a few canoes to perhaps 50 or moreo expect 
important survey characteristics will vary according to the 
size of the fishing site. 
As the diagram indicates, there two 
levels of classification. First canoe or FEU  be classified 
according to the fishing method it useso Here we have defined 
two units in one use eillnets and/or lone lines, 
and those in the other class fish with or trapso 
we canoes accordine to propulsion - whether 
they have outboard motors or are non-motorizedo we 
expect to find differences in survey characteristics due to differences 
in fishing method or type of propulsion. 
SURVEY PROCEDURES: 
The CAS in Lake Victoria is set up to run on quarterly 
That is, a independent set of for 
survey characteristics is produced for each of the 
yearo In the jareon of the each time period is 
Annual are obtained by combining sample data 
from four rounds. 
During each round of the CAS, samples of fishing economic 
units or canoes are selected from the stratified frame 
listso The selection of the samples is done in two 
First, since the FEU's are clustered into fishing sites we 
by selecting a sample of sites from the list. In 
each limnolo8ica1 four sites selected in 
random manner - two sites two medium-size sites 
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Figure 1. Stratification scheme for ·the CASo 
Only limnological in detail for 
each country, although in practice there 5 to 8 
zoneso sites are categorized as either 
or Fishing method is denoted by w 
stands for motorized non-motorized 
canoes. 
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(if there are sites present in the 1arge two sites 
are here a1so). In replacement sites are 
selected in of the principal sites turn out to have 
poor access or are too inconvenient to sample 
for other reason. The location of selected sites is 
on a map, and lists of sites prepared for the teams 
of field recorders. A is constructed in such way 
that the sites can visited conveniently and so that the 
is spread out over round. 
rocorders visit a selected fishin8 site, they 
carry out survey in In the first phase, which 
takes days, they by complete list of 
the FEUs in the site. unit on the list is classified according 
to the fishine method used and type of propulsion. 
each of these sample of FEU's is then chosen {this 
is the second staae of selection} the crews of the selected 
units are interviewad. Information is obtained on the type and 
of their the number of crew their and 
of the number of and size 
of Bear interval for and so on. For 
motorized canoes, information is also obtained on en8ine horsepower 
and weekly petrol consumption.
Durine the second of the survey tl,e recorders 
on the beach for three consecutive days. Each day 
they complete list of tho outgoing 
them according to fishine method and type of propulsion. They 
then select from a sample of canoes to be checked 
on their return to the The of the selected is 
sorted into species, then counted and weighed. Additional 
information is 8athered on the of the crew, the amount 
and size of distance to fishing type of 
fished so on. 
S: 
Since the Victoria is set up in a very systematic 
fashion, the computations and of various is 
quite straightforward. The data on field forms, or source 
must checked and edited by the supervisor in char3e 
of recorders. It is then transferred to sheets, which 
are in such a that calculations are easy to 
perform, but also so that the data key-punched directly 
from the sheets for computer There are two styles 
of working sheets, for the survey's first phase and one for 
the second 
The procedure for survey characteristics 
be explained very briefly as follows. Suppose the 
characteristic of interest is the total quarterly landings of 
.. motorized gill netters in the medium-sized fishing 
sites of a particular For the two selected 
fishing sites in that zone, we observed the 
landines of a selected sample of motorized gill-netters each day 
for a three dey period. We begin by totaling the daily 
landines, within each fislling site, includine in .the ·the 
catches of all sampled canoes. day is separately. 
then apply factors in two The first raising 
factor converts the sample total into an of 
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on that by the motorized gill-netters 
in the selected fishing site. The second raising then 
applied and produces an of the total 
landings on that day for motorized in 
fishing of the limnological zoneo 
procedure is carried out for the two in the 
three day and the three final estimates 
and multiplied by the number of days in round (say 90) 
to provide an for entire quarter. So far only 
of the selected sites has been treatedo 
procedure is followed with the data from the second selected 
site. the two independent from each 
selected averaged. precision of final 
can also easily calculated. 
though the computations are they 
involve a ereat of labour if done by hand or even with 
aid of a desk calculator. deep stratification of CAS 
8ives 40 classes or and there are easily 
20-25 survey charectcristics of interest to US. This means there 
arc to to for 
in each round of the survey that each of these final 
involves computations using from 2 fishing 
sites in many c ases, three consecutive so the 
computations is The obvious 
way out of especially since the is so 
is to use computero not yet taken 
stepo we have access to the computer 
and Dr. a series of computer 
written specifically to carry out all t he computations. 
N OF THE CAS: 
The Victoria CAS is designed to be quite 
we experience or our objectives change, different 
aspects of the survey can be modified. There are three areas 
where chanees can be expected: 
1)	 Changes in the sampling Periodically it will be 
necessary to reconstruct the frame by conducting 
new aerial surveys and check surveys 0 
2)	 Changes in the design or stratification. As accumulate 
experience with the and carry out appropriate analyses of 
the results, we find that there no 
differences between strata or categories as f ar as the 
survey characteristics concernedo then 
decide that certain strata be so that the CAS 
be simplified and costs can be reduced. On the other hand, 
we find that deeper stratification useful, and 
therefore become more elaborate. 
3)	 Changes in the list of survey characteristicso time 
we decide to discard certain items of from 
source and/or to add new survey characteristicso 
Any characteristic that can be taken as an observation on 
the basic samp1ine units (FEU's) can accommodated in the CAS. 
REQUIREMENTS 
Smooth operation of the CAS in Lake Victoria requires the 
services of least 22 men on a full-time basiso At the 
each country field recorders and one supervisor. In 
addition, there must be statistician-coordinator at EAFFRO assigned 
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to the CAS 'on a full-time at least for the first couple of
 
years of the this amount of manpower, it is
 
unlikely that the can run properly - for with
 
fewer it "impossible to complete the field work within
 
the three month period of each round.
 
The organization of the various activities of the survey
 
is shown in Table Not · indicated are periodic aerial
 
surveys and w11icll would require tile
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OF PRODUCED TIlE SURVEY: 
As the previou.s discussion the CAS is designed 
to produce a wealth of information on fish production, fishing effort, 
and the structure of the fishing of survey 
characteristics are produced for all of the categories or 
in Figure 
At the present 'manual computations are carried 
out on the from the first ' round of the CAS, and work 
will soon begin on the data from and Tanzania. Since 
Dr. has not yet completed analysis of the frame, 
the in our first reports will be only provisional, and 
subject to revision.
examples of the type of gathered in the Uganda 
CAS are shown in Tables 2 3. In ' Table of averaBe 
catch per canoe-day for gill-netters ".(actually, fishing 
which includes some lona lines) are shown 0 The are based 
on combined sample data from and laree fishine and 
both motorized and In Table information 
is presented on the average number of gill nets per canoe, and the 
breakdown of the gill nets into three size categories. 
Limnological zones in Uaanda are defined as follows: 
1 - Ueanda-Tanzania to Bunjako 2 -
- Bunjako Bay to junction and Channels 
(Entebbe 4 - R - S junction to point about miles 
east of Jinja, including western part of 5 ­
remainder of Uganda waters to Kenya border. ---­
~ )
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Table	 1. Job in the Lake Victoria CAS. 
Maintenance of the sampling 
periodic aerial surveys and coverage check 
surveys is not included. Brackets indicate 
optional participation. 
Fisheries Departments EAFFRO 
Activity ·Field Recorders Supervisors Statistician 
1) Selection of fishing sites X X(first sampling) 
2) Site Visitation X X 
. . - ' . 
3) Construction of XLists on site 
4) Selection of FEU's X(second stage sampling) 
5) Collection of XObservations 
6) Completion of Source XDocuments 
7) Field Supervision X 
8) Editing of Source XDocuments 
9) Completion of Working XSheets 
10) Editing of Working XSheets 
11) Cnlculation of (X)Raising Factors 
12) Calculation of Estimates (X) X(manual) 
13") Preparation of Xfor key-punching 
14) Submission of Job Xto Coraputer 
15) Verification of Computer XOutput 
16) Analysis X 
17) Preparation of Reports X 
Distribution of Reports X 
19) Overall Coordination X 
._
20 of catch per canoe-day of fishing for 
gill-netters in the of Lake Victoria during the 
first round of the species composition is 
given. 
1 
Kgo per % of 
canoe- total 
day 
per 
canoe -
day 
Linmological 
2 
% of per % of 
total 
-
total 
4 
per % of 
canoe -
Kgo per 
canoe-
% of 
total 
Tilapia esculenta 
To zillii 
.45 
.08 0.27 
0.56 
0.33 
1.54 
0.91 
0.36 0.85 
0.42 
0 
0.05 
0 
0.19 
0.08 
0.77 
0.37 
3.55 
To variabilis 1.59 5.44 1.66 4.60 2.49 5.85 1.32 5.13 1.32 6.10 
To nilotica 2051 8.60 12.51 34.45 7.00 16.44 4.64 2.44 11.25 
All Tilapia 4.63 15.06 41.50 10.02 23.53 6.01 4.61 21.25 
Clarias 
11.00 
2.30 
37.66 
7.90 
0.25 
1.26 3.47 
5.12 
4.85 
12.00 5.90 
6.
23.0 
, 
25.24 2.62 
13.51 
12.10 
Haplochromis 7.24 24.80 9.71 1.12 ' 2.63 1.78 6.92 1.58 
Protopterus 2.51 8.60 9.34 20.86 49.00 5.03 19.56 6.20 28.60 
Barbus 1.01 3.46 0.69 1.90 0.54 1.27 0.16 0.62 1.81 
Labeo 0.12 0.41 0 0 0 0 0.05 0.75 
Lates 0 0 0 0 0 0 0 0 0.25 1.15 
.12 0.41 0 0 0.02 0.05 0.24 0.93 0.59 2.72 
Schil be .18 0.61 0 0 0.04 0.09 0 0 0.34 1.57 
Synodontis .13 0.45 0 0 \ ..0. 0 0.19 0.01 0.05 
Total 29.21 36.31 42.58 25.71 21.69 
